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WKHDVSKDOWOD\HUVDQGWKHXVHRIDQDVSKDOWELQGHUFRXUVH'XULQJWHVWLQJWKHVXUIDFHGHIOHFWLRQZDVPHDVXUHGDQGWKH
WUDQVYHUVH HYHQQHVV ZDV PRQLWRUHG 6WUDLQ JDXJHV ZHUH XVHG WR GHWHFW FKDQJHV LQ WKH VWUXFWXUDO EHKDYLRXU XQGHU
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LQ WKH DVSKDOW URDG EDVH LQ RQH WHVW VHFWLRQ ,Q FDVH RI WKH WHVW VHFWLRQ ZLWK WKH WKLQQHU DVSKDOW SDYHPHQW WKH
GHYHORSPHQWRIWKHEHDULQJFDSDFLW\DQGFUDFNLQJLQWKHDVSKDOWEDVHLQGLFDWHDVWUXFWXUDOIDLOXUH7KHORDGLQJRIWKH
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,QWURGXFWLRQ
7KH*HUPDQIHGHUDOWUXQNURDGQHWZRUNFRQVLVWVRIFDNPRIIHGHUDOPRWRUZD\VDQGPRUHWKDQ
NPRIIHGHUDOKLJKZD\V>@$VDUHVXOWRILWVFHQWUDOORFDWLRQLQ(XURSHLWLVVXEMHFWWRLQFUHDVLQJ
KHDY\YHKLFOHWUDIILF>@$FXUUHQWVWXG\SUHGLFWVDFKDQJHRIWKHURDGIUHLJKWWUDQVSRUWSHUIRUPDQFHEQ
WRQQHNLORPHWUHVRIDSSUR[LPDWHO\EHWZHHQDQG>@,QDGGLWLRQWKHDJHVWUXFWXUHRIWKH
URDG SDYHPHQWV VKRZV WKDW D VXEVWDQWLDO SDUW ZDV FRQVWUXFWHG PRUH WKDQ  \HDUV DJR >@ 7KHVH
SDYHPHQWV ZLOO UHDFK WKH HQG RI VHUYLFH OLIH LQ WKH IRUHVHHDEOH IXWXUHPDNLQJ WLPH DQG FRVW LQWHQVLYH
PDLQWHQDQFHLQHYLWDEOH7KHFRPELQDWLRQRIWKHVHIDFWRUVVWDWHVDKHDY\EXUGHQIRUWKHPDLQWHQDQFHRIWKH
IHGHUDOWUXQNURDGQHWZRUN7RFRSHZLWKWKHVHFLUFXPVWDQFHVLQWKHPRVWHIILFLHQWZD\WKHUHLVQHHGIRU
UHOLDEOHDQGDFFXUDWHSDYHPHQWSHUIRUPDQFHPRGHOV WKDWHPEUDFH WKH VWUXFWXUDOEHKDYLRXURI WKHZKROH
SDYHPHQW)RUWKLVSXUSRVHHLJKW IXOOVFDOHWHVWVHFWLRQVZLWKDVSKDOWVXUIDFHFRXUVHZHUHFRQVWUXFWHGLQ
WKH WHVWLQJ IDFLOLW\ RI WKH )HGHUDO +LJKZD\ 5HVHDUFK ,QVWLWXWH RI *HUPDQ\ 7KH UHVXOWV IURP WKH
DFFHOHUDWHG ORDGLQJRI WKH ILUVW WZRVHFWLRQVZLOOEHSUHVHQWHG LQ WKLVSDSHU+HUH WKH UHVXOWVKDYHEHHQ
DQDO\VHGLQYLHZRIGRFXPHQWLQJWKHLQIOXHQFHRIWKHGLIIHULQJFRQVWUXFWLRQSURSHUWLHVRQWKHORQJWHUP
VWUXFWXUDOSHUIRUPDQFH
6WXG\SDUDPHWHUVUHVHDUFKSURJUDP
7KH WHVW IDFLOLW\ IRU IOH[LEOH URDGSDYHPHQWVRI WKH)HGHUDO+LJKZD\5HVHDUFK,QVWLWXWHFRQVLVWVRID
WHVW ILHOG ORFDWHG LQVLGHDQDLUFRQGLWLRQHGKDOOZKLFKDOORZVWHVWLQJXQGHUFRQVWDQWFOLPDWLFFRQGLWLRQV
7KHWHVWILHOGLVGLYLGHGLQWRHLJKWUHFWDQJXODUWHVWVHFWLRQVZLWKVLGHOHQJWKVRIFP[FP(DFK
WHVW VHFWLRQ FRQVLVWV RI D IXOOVFDOH DVSKDOW URDG SDYHPHQW WKDW ZDV FRQVWUXFWHG ZLWK URDG EXLOGLQJ
HTXLSPHQW7KHSDYHPHQWVDJDLQDUHSODFHGLQVLGHDFRQFUHWHWDQNZLWKDGHSWKRIXSWRP2QOD\HUV
RI ILOWHU JUDYHO VXEVRLO VLOW DQG D JUDQXODU VXEJUDGH WKH DFWXDO URDG SDYHPHQW LV FRQVWUXFWHG ZLWK D
XQLIRUPGHSWKRIFP

,QWKHVFRSHRIWKLVSURMHFWWKHWHVWVHFWLRQVDQGZHUHVXEMHFWHGWRVLPXODWHGKHDY\YHKLFOHWUDIILF
7KHGHVLJQRI WKHVH WHVW VHFWLRQV LVEDVHGRQ WKH*HUPDQSDYHPHQWGHVLJQJXLGHOLQH56W2>@%RWK
VHFWLRQV DUH IOH[LEOH SDYHPHQWV ZLWK DVSKDOW VXUIDFH FRXUVH DQG ZHUH FRQVWUXFWHG DFFRUGLQJ WR WKH
FRQVWUXFWLRQ W\SH ³$VSKDOW EDVH DQG JUDYHO EDVH RQ D VXEEDVH´ >@ 7KH FRQVWUXFWLRQ RI VHFWLRQ  LV
GHVLJQHG WR ZLWKVWDQG XS WR Â WD[OHV ZLWKLQ D GHVLJQ VHUYLFH OLIH RI  \HDUV DFFRUGLQJ WR
FRQVWUXFWLRQFODVVRIWKH56W26HFWLRQVKRZVDJUHDWHURYHUDOO WKLFNQHVVRIWKHSDYHPHQWDQGLV
GHVLJQHGIRUWKHORDGLQJRIXSWRÂWD[OHVLQ\HDUVDFFRUGLQJWRFRQVWUXFWLRQFODVVRIWKH
56W2

$VGHSLFWHGLQILJXUHWKHURDGSDYHPHQWIRUVHFWLRQKDVDFPWKLFNDVSKDOWVXUIDFHFRXUVHPDGH
RIVWRQHPDVWLFDVSKDOW60$6ELQGHUW\SH3HQODLGRQDQFPEDVHFRXUVHPDGHRIDVSKDOW
FRQFUHWH$7&6ELQGHUW\SH3HQ7KHXQERXQGSDUWRIWKHURDGSDYHPHQWLVPDGHXSRID
FPURDGEDVHRIVDQGJUDYHODQGDFPWKLFNVXEEDVHRIVDQGJUDYHO6HFWLRQVKRZVDQ
DGGLWLRQDO DVSKDOW ELQGHU FRXUVH ZLWK D WRWDO WKLFNQHVV RI FP PDGH RI DVSKDOW FRQFUHWH $%L6
ELQGHU W\SH 3HQ  DQG D WKLFNHU DVSKDOW EDVH FRXUVH LQ FRPSDULVRQ WR VHFWLRQ  VHH ILJXUH 
%HVLGHVPLQRUYDULDWLRQVWKHPL[WXUHVDUHLQDFFRUGDQFHZLWKWKHUHTXLUHPHQWVRIWKH*HUPDQVWDQGDUGV
=79$VSKDOW6W%>@DQG=7976W%>@ZKLFKZHUHYDOLGDWWKHWLPHRIFRQVWUXFWLRQ7KHDVSKDOW
PL[WXUHW\SHVDJJUHJDWHVDQGPDWHULDOSURSHUWLHVDUHOLVWHGLQWDEOH
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
)LJ6FKHPDWLFGUDZLQJRIWKHFRQVWUXFWLRQRIWHVWVHFWLRQVDQG
7KHDFFHOHUDWHGORDGLQJRIWKHWHVWVHFWLRQVZDVFDUULHGRXWZLWKDPRELOHK\GUDXOLFLPSXOVHJHQHUDWRU
7KHLPSXOVHJHQHUDWRUVLPXODWHVDPRYLQJZKHHORIWKHKHDY\YHKLFOHWUDIILF,WPRYHVIRUWKDQGEDFNRQ
SDUDOOHO WUDFNV ZLWK WKH VSHHG RI PPV LQ ORQJLWXGLQDO GLUHFWLRQ 7R VLPXODWH DQ LQVLWX ZKHHO WUDFN
GLVWULEXWLRQ WKH JHQHUDWRU FDQ EH VKLIWHG LQ ODWHUDO GLUHFWLRQ FP7KH ORDGLQJ LV DSSOLHGZLWK D
IUHTXHQF\RILPSXOVHVSHUPLQXWH7KHOHQJWKRIDVLQJOHLPSXOVHDPRXQWVWRVIROORZHGE\D
SDXVHRIV(DFKLPSXOVHDSSOLHVDORDGRIWWRWKHSDYHPHQWZKLFKUHVXOWVLQDFRQWDFWSUHVVXUH
RI03D7KLVFRUUHVSRQGVWRWKHPD[LPXPORDGRIDWD[OHZLWKVLQJOHWLUHV2QO\DSDUWLDODUHD
RI FP [ FP RI WKH WHVW VHFWLRQ ZDV ORDGHG 7KLV SDUWLDO DUHD LQVLGH WKH WHVW VHFWLRQV LV IXUWKHU
UHIHUUHGWRDVWKH³ORDGLQJDUHD´

7RPRQLWRUWKHGHYHORSPHQWRIWKHFRQGLWLRQRIWKHURDGSDYHPHQWPHDVXUHPHQWVZLWKQRQGHVWUXFWLYH
PHWKRGVZHUHSHUIRUPHGDWUHJXODULQWHUYDOVGXULQJORDGLQJ7KHORQJLWXGLQDODQGWUDQVYHUVHHYHQQHVVRI
WKHVXUIDFHZDVPHDVXUHGZLWKDODVHUGHYLFHWRPRQLWRUWKHGHYHORSPHQWRISHUPDQHQWGHIRUPDWLRQ7KH
VWUXFWXUDO FRQGLWLRQZDVHYDOXDWHGE\PHDVXULQJ WKHEHDULQJFDSDFLW\RI WKHSDYHPHQWZLWK WKH)DOOLQJ
:HLJKW'HIOHFWRPHWHU):'7KHPHDVXULQJZDVFDUULHGRXWLQWKHFHQWUHOLQHRIWKHORDGHGDUHDDQGLQ
D UHIHUHQFH SRLQW LQ WKH XQORDGHG DUHD RI HDFK WHVW VHFWLRQ WR HYDOXDWH WKH LQIOXHQFH RI WHPSHUDWXUH
FKDQJHV)XUWKHUDIWHUFRPSOHWLQJ WKH ORDGLQJVDPSOHVZHUH WDNHQ IURPWKHDVSKDOW OD\HUV WRGHWHUPLQH
WKHOD\HUWKLFNQHVVDQGDQDO\VHFUDFNLQJ

7DEOH/D\HUDQGPDWHULDOSURSHUWLHVRIWKHWHVWVHFWLRQV
/D\HU 0DWHULDO (ODVWLF0RGXOXV
6XUIDFHFRXUVH 6WRQH0DVWLF$VSKDOW60$6%LQGHUW\SH3HQ ( 03D
%LQGHUFRXUVH $%L6+0$ZLWK%LQGHUW\SH3HQ ( 03D
$VSKDOWEDVHFRXUVH $7&6+0$%LQGHU3HQ ( 03D
$JJUHJDWHEDVHFRXUVH JUDYHOVDQG (9 01Pð6HFWLRQ
(9 01PðVHFWLRQ
6XEEDVHFRXUVH JUDYHOVDQG (901PðVHFWLRQ
(901PðVHFWLRQ
6XEJUDGH JUDYHOVDQG (901PðVHFWLRQVDQG
'\QDPLFPRGXOXVGHWHUPLQHGDFFRUGLQJWR)UDQNHQ	9HUVWUDHWHQ>@IRU7 &DQGI +]
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7KHSDYHPHQWWHVWWUDFNZDVHTXLSSHGZLWKPHDVXULQJLQVWUXPHQWVWRGHWHFWFKDQJHVLQWKHVWUXFWXUDO
EHKDYLRXURIWKHSDYHPHQWVHHILJXUH2QWKHERWWRPRIWKHDVSKDOWSDYHPHQWRIHDFKVHFWLRQDVWUDLQ
JDXJHZDVHPEHGGHG7KHORQJLWXGLQDOVWUDLQZDVPHDVXUHGSHULRGLFDOO\GXULQJORDGLQJZLWKWKHLPSXOVH
JHQHUDWRU$GGLWLRQDOO\WKHWHPSHUDWXUHRIWKHDVSKDOWOD\HUVZDVPHDVXUHGZLWKVHQVRUVHPEHGGHGLQWKH
SDYHPHQWLQYDULRXVGHSWKV
&RPSDULVRQRIVWUXFWXUDOEHKDYLRXU
*HQHUDOLQIRUPDWLRQ
7KHORDGLQJRIVHFWLRQZDVILQLVKHGDIWHUDWRWDORIFDPLOOLRQORDGLPSXOVHV7KHPHDVXUHPHQW
UHVXOWV VKRZD VWDJQDWLRQRI GHYHORSPHQW DW WKLV SRLQW RI ORDGLQJ6WUXFWXUDO IDLOXUHZDV DVVXPHG7KH
ORDGLQJ RI VHFWLRQ  KDG WR EH ILQLVKHG DIWHU FD PLOOLRQ LPSXOVHV GXH WR WHFKQLFDO SUREOHPVZKLFK
LQKLELWHG WKHSHUIRUPDQFHRI IXUWKHUPHDVXUHPHQWV$W WKLVSRLQW WKHPHDVXUHPHQW UHVXOWV VXJJHVWHGDQ
RQJRLQJGHYHORSPHQWRIWKHURDGFRQGLWLRQ7KHWDNLQJRIVDPSOHVIURPWKHWHVWVHFWLRQZDVGLVPLVVHG
IRUWKHEHQHILWRIFRQWLQXLQJORDGLQJLQDIXWXUHIROORZXSSURMHFW
$QDO\VLVRIDVSKDOWVDPSOHVIURPVHFWLRQ
$VSKDOW VODEV ZLWK GLPHQVLRQV RI FD  FP [  FP [  FP ZHUH FXW RXW RI WKH SDYHPHQW LQ
VHFWLRQ  &UDFNLQJ LQLWLDWLQJ IURP WKH ERWWRP RI WKH DVSKDOW EDVH FRXUVH ZDV GHWHFWHG 7KH FUDFNLQJ
H[WHQGVDV IDUDV WKHERUGHUEHWZHHQDVSKDOWVXUIDFHFRXUVHDQGDVSKDOWEDVHFRXUVH1RH[FHHGDQFHRI
WKLV ERUGHU ZDV REVHUYHG 7KH FUDFN OHQJWK DQG WKH QXPEHU RI FUDFNV SHU DUHD GHFOLQH ZLWK JURZLQJ
GLVWDQFH IURP WKH FHQWUH RI WKH ORDGLQJ DUHD DFFRUGLQJO\ WR WKH GLVWULEXWLRQ RI WKH ORDGLQJ LQ ODWHUDO
GLUHFWLRQ([HPSODULO\ IRUWKHREVHUYHGFUDFNLQJLQWKHDVSKDOWSDYHPHQWWKHSKRWRJUDSKRIRQHVDPSOH
IURPWKHFHQWUHRIVHFWLRQLVVKRZQLQILJXUH7KHVDPSOHLVVHHQLQORQJLWXGLQDOGLUHFWLRQRIWKHWHVW
VHFWLRQDQGFRYHUVWKHIXOOZLGWKRIWKHORDGLQJDUHD&UDFNLQJLVKLJKOLJKWHG
3HUPDQHQW'HIRUPDWLRQ
7KH GHYHORSPHQW RI SHUPDQHQW GHIRUPDWLRQ RI WKH URDG VXUIDFH DV D IXQFWLRQ RI ORDG UHSHWLWLRQV LV
SUHVHQWHG LQ ILJXUH  D 6HFWLRQ  VKRZV D JUHDWHU DQG IDVWHU GHYHORSPHQW RI WKH GHSWK RI UXWWLQJ
FRPSDUHG WRVHFWLRQ$VDQH[DPSOH WKHGHSWKRI UXWWLQJ LQVHFWLRQDWPLOOLRQ ORDGUHSHWLWLRQV LV
DERXWDV WZLFHDV ODUJHDV LQ VHFWLRQDW WKH VDPHQXPEHURI UHSHWLWLRQV7KH UHODWLRQVKLSEHWZHHQ WKH
GHSWK RI ORQJLWXGLQDO UXWWLQJ U DQG WKH QXPEHU RI ORDG UHSHWLWLRQV1 FDQ EH GHVFULEHGZLWK UHDVRQDEO\
JRRG DJUHHPHQWZLWK DSRZHU IXQFWLRQ DV VKRZQ LQ ILJXUH D DOWKRXJK VRPHGHYLDQFH LQ WKH LQLWLDO
GHYHORSPHQWZDVREVHUYHGLQVHFWLRQ


)LJ9LHZRIDVSKDOWVDPSOH1FUDFNIRUPDWLRQKLJKOLJKWHGVHFWLRQVXUIDFHFRXUVHDQGDVSKDOWEDVHFRXUVH
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EDVHOD\HU
WUDQVYHUVHSURILOHRI
VXUIDFH

)LJD3HUPDQHQWGHIRUPDWLRQLQWKHFHQWUHOLQHDVDIXQFWLRQRIWKHQXPEHURIORDGUHSHWLWLRQVIRUVHFWLRQVDQG
EFRPSDULVRQRIOD\HUWKLFNQHVVWRSHUPDQHQWGHIRUPDWLRQRIVXUIDFHDIWHUORDGLQJLQFDVHRIVHFWLRQ
VDPSOH
7KH FRPSDULVRQ RI WKH OD\HU WKLFNQHVV DIWHU ORDGLQJ DQG WKH SODVWLF GHIRUPDWLRQ RI WKH VXUIDFH DV
SLFWXUHGLQILJXUHELQGLFDWHVWKDWWKHUXWWLQJLQVHFWLRQSULPDULO\UHVXOWVIURPSODVWLFGHIRUPDWLRQRI
WKHVXEJUDGHOD\HUVHFRQGDU\UXWWLQJ7KLVDVVXPSWLRQLVVXSSRUWHGE\WKHLQFUHDVHRIWKHOD\HUPRGXOXV
RI WKH VXEJUDGH DV VHHQ LQ ILJXUH  D ZKLFK FDQ EH H[SODLQHG E\ WKH UHGHQVLILFDWLRQ RI WKH XQERXQG
PDWHULDOXQGHUORDGLQJ,WLVIXUWKHUPRUHDVVXPHGWKDWWKHDVSKDOWSDYHPHQWLQVHFWLRQZDVVXEMHFWHGWR
EHQGLQJVWUHVVZKHQWKHDVSKDOWOD\HUIROORZHGWKHSODVWLFGHIRUPDWLRQRIWKHXQGHUO\LQJXQERXQGOD\HUV
7KLVFRXOGKDYHFRQWULEXWHGWRWKHSURSDJDWLRQRIFUDFNVREVHUYHGLQWKHDVSKDOWEDVHFRXUVHDQGJLYHVDQ
H[SODQDWLRQIRUWKHJUHDWHUGHSWKRIUXWWLQJLQVHFWLRQ
%HDULQJFDSDFLW\
,QHYDOXDWLQJWKHPHDVXUHGGHIOHFWLRQVWKHLQIOXHQFHRIWHPSHUDWXUHFKDQJHVZDVWDNHQLQWRDFFRXQWE\
QRUPDOL]LQJWKHPHDVXUHGYDOXHVWRDUHIHUHQFHWHPSHUDWXUHRI&$QDQDO\WLFDODSSURDFKZDVXVHG
IRU QRUPDOL]DWLRQ WKDW LV EDVHG RQ WKH UHODWLRQVKLS EHWZHHQ WKH DYHUDJH WHPSHUDWXUH LQ WKH DVSKDOW
SDYHPHQWDVPHDVXUHGDQGWKHGHIOHFWLRQPHDVXUHGLQWKHXQORDGHGSDUWRIWKHWHVWVHFWLRQV

7KHQRUPDOL]HGGHIOHFWLRQVLQWKHFHQWUHRIWKHORDGLQJSODWHRIWKH):'DUHGHSLFWHGLQILJXUHIRUD
ORDGRIN1LQFRPSDULVRQWRWKHGHIOHFWLRQVPHDVXUHGDWWKHUHIHUHQFHSRLQWLQWKHXQORDGHGDUHD1R
VLJQLILFDQWGHYHORSPHQWZDVREVHUYHGLQWKHXQORDGHGDUHDZKLFKLQGLFDWHVWKDWFKDQJHVGHWHFWHGLQWKH
ORDGHGDUHDUHVXOWSULPDULO\IURPORDGLQJZKHUHDVWKHLQIOXHQFHRIWHPSHUDWXUHFKDQJHVLVQRWVLJQLILFDQW
7KHFRPSDULVRQRIWKHWZRJUDSKVVKRZVWKDWDVH[SHFWHGWKHYDOXHRIWKHFHQWUHGHIOHFWLRQEHIRUHORDGLQJ
LQVHFWLRQLVKLJKHUWKDQLQVHFWLRQ7KLVLVDOVRWUXHIRUWKHHQGRIWKHPHDVXUHPHQWVHULHV)XUWKHUWKH
GHYHORSPHQWFDQEHVXEGLYLGHGLQWRDQLQLWLDOLQWHUYDOZLWKDUDSLGLQFUHDVHDQGDQLQWHUYDOFKDUDFWHUL]HG
E\ DQ DOPRVW FRQVWDQW VORSH DQG OLQHDU GHYHORSPHQW UHVSHFWLYHO\ 7KH LQLWLDO SKDVH LQ VHFWLRQ  LV
FRPSOHWHGDIWHUDSSUR[LPDWHO\PLOOLRQ LPSXOVHV PHDVXUHPHQWZKHUHDV LQ VHFWLRQ WKHSKDVH
ZLWKFRQVWDQWGHYHORSPHQWLVUHDFKHGQRWXQWLO WKHPLOOLRQLPSXOVHVPHDVXUHPHQWLQGLFDWLQJD
VORZHUGHWHULRUDWLRQ
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)LJ&HQWUHVXUIDFHGHIOHFWLRQV) N1QRUPDOL]HGWRUHIHUHQFHWHPSHUDWXUHDVDIXQFWLRQRIWKHQXPEHURI
ORDGUHSHWLWLRQVIRUWKHORDGHGDQGXQORDGHGDUHDRIVHFWLRQVDDQGEDYHUDJHDVSKDOWWHPSHUDWXUH
$V VHHQ LQ ILJXUH WKHSUHGRPLQDQW VWHDG\ FRXUVHRI WKH FHQWUHGHIOHFWLRQ LQ WKH VHFRQG LQWHUYDO LV
LQWHUUXSWHGE\VSRQWDQHRXVGHFOLQHVRIYDOXHVDWPLOOLRQLPSXOVHVVHFWLRQDQGPLOOLRQLPSXOVHV
VHFWLRQ%RWKGHFOLQHVFDQEH WUDFHGEDFN WR ORQJ ODVWLQJ LQWHUUXSWLRQVRI WKH ORDGLQJSURFHVVGXH WR
QHFHVVDU\PDLQWHQDQFHRIWKHLPSXOVHJHQHUDWRU$IROORZXSSURMHFWZDVLQLWLDWHGWRIXUWKHUDQDO\VHWKH
UHFRYHU\RIWKHEHDULQJFDSDFLW\LQORDGLQWHUUXSWLRQV

7KHTXDQWLILFDWLRQRIWKHFKDQJHVRIWKHEHDULQJFDSDFLW\XQGHUORDGLQJLVGLVSOD\HGLQILJXUH7KH
WRWDO LQFUHDVHRYHU WKH FRPSOHWH WHVW VHULHVZDVGHWHUPLQHGE\ FRPSDULQJ WKHGDWD IURPPHDVXUHPHQWV
EHIRUH DQG DIWHU ORDGLQJ 7R PLQLPL]H WKH LQIOXHQFH RI VFDWWHU RI YDOXHV DQ DYHUDJH GHIOHFWLRQ ZDV
GHWHUPLQHGE\XVHRIDOLQHDUUHJUHVVLRQFRQFHUQLQJWKHUHOHYDQWYDOXHIRUWKHVWDWH³DIWHUORDGLQJ´:KLOH
WKH WRWDO LQFUHDVH DV DQ DEVROXWH YDOXH LQ P LV JUHDWHU LQ VHFWLRQ  WKH WRWDO LQFUHDVH H[SUHVVHG DV D
SHUFHQWDJHLVDOPRVWRQWKHVDPHOHYHOLQERWKVHFWLRQV7KLVLVRZHGWRWKHGLIIHUHQWYDOXHVRIGHIOHFWLRQV
RIWKHVHFWLRQVEHIRUHORDGLQJ+HUHLWLVWREHDULQPLQGWKDWWKHGHYHORSPHQWRIWKHEHDULQJFDSDFLW\LQ
VHFWLRQKDVQRWEHHQFRPSOHWHGDWWKHHQGRIWKHPHDVXULQJVHULHV7KHDYDLODEOHUHVXOWVVXJJHVWWKDWWKH
GLIIHUHQWOHYHORIYDOXHVZLOOEHPDLQWDLQHGXQGHUFRQWLQXHGORDGLQJRWKHUZLVHDSURJUHVVLYHGHYHORSPHQW
RIYDOXHVFDQQRWEHH[FOXGHG

7R IXUWKHU TXDQWLI\ WKH GLIIHUHQW UDWH RI GHWHULRUDWLRQ REVHUYHG WKH DYHUDJH LQLWLDO LQFUHDVH RI WKH
GHIOHFWLRQ ZDV GHWHUPLQHG 7KH YDOXHV RI WKH LQLWLDO LQFUHDVH ZHUH GHULYHG IURP WKH YDOXHV RI WKH
PHDVXUHPHQWEHIRUHORDGLQJDQGWKHWKLUGPHDVXUHPHQWZKLFKLVDUHDVRQDEOHJRRGHVWLPDWLRQRIWKHHQG
RIWKHLQLWLDOJURZWKIRUERWKVHFWLRQV7KHLQFUHDVHDVDQDEVROXWHYDOXHDVZHOODVWKHLQFUHDVHUHODWHGWR
WKH XQORDGHG VWDWH LQGLFDWHV DPRUH UDSLG GHWHULRUDWLRQ LQ VHFWLRQ  DV LQ VHFWLRQ  ZLWK YDOXHV EHLQJ
DOPRVWWZLFHDVKLJKDVLQVHFWLRQVHHILJXUH
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
)LJ7RWDODQGLQLWLDOLQFUHDVHRIWKHFHQWUHGHIOHFWLRQXQGHUORDGLQJLQVHFWLRQVDQG
/D\HUPRGXOL
)RUWKHEDFNFDOFXODWLRQRIWKHOD\HUPRGXOLZLWKWKHSURJUDP³(9(5&$/&´>@DWKUHHOD\HUV\VWHP
ZDVDVVXPHGIRUERWKWHVWVHFWLRQV7KHV\VWHPFRQVLVWHGRIWKHOD\HUV³$VSKDOWSDYHPHQW´³JUDYHOVDQG
EDVH´DQG³VXEJUDGH´$GGLWLRQDOO\DVWLII OD\HUZDVDVVXPHGLQDGHSWKRIPIURPWKHVXUIDFHWR
DFFRXQWIRUWKHERWWRPRIWKHFRQFUHWHWDQNRIWKHWHVWIDFLOLW\LQZKLFKWKHSDYHPHQWVZHUHFRQVWUXFWHG
7KHGHIOHFWLRQVXVHGIRUWKHFDOFXODWLRQZHUHQRUPDOL]HGWRDUHIHUHQFHWHPSHUDWXUHDVPHQWLRQHGDERYH

7KH UHVXOWV RI WKH FDOFXODWLRQ GLVSOD\HG LQ ILJXUH  VKRZ D PDMRU GHFUHDVH RI WKH OD\HU PRGXOL
FRPSDUHGWRWKHXQORDGHGFRQGLWLRQRIWKHSDYHPHQWLQERWKWHVWVHFWLRQV7KHORVVRIVWLIIQHVVH[FHHGV
 LQ FDVHRI WKH JUDYHOVDQGEDVHZKLOH WKH DVSKDOW OD\HU VKRZV D VOLJKWHU ORVVRI VWLIIQHVV LQERWK
VHFWLRQV$FRQWUDU\GHYHORSPHQWZDVREVHUYHGLQFDVHRIWKHVXEJUDGHDWVHFWLRQ7KHOD\HUPRGXOXV
SUHGLFWHGIURPEDFNFDOFXODWLRQLQFUHDVHVZLWKJURZLQJQXPEHURIORDGUHSHWLWLRQV7KLVZDVLQWHUSUHWHG
DVDFRPSUHVVLRQXQGHUORDGLQJLQFRKHUHQFHZLWKWKHILQGLQJVRIFRQVWDQWWKLFNQHVVRIWKHDVSKDOWOD\HUV
,W ZDV DVVXPHG WKDW WKH DVSKDOW OD\HU DQG WKH JUDYHOVDQG EDVH VKRZHG D VLJQLILFDQW ORVV RI VWUXFWXUDO
VWUHQJWK ZKLOH WKH VXEJUDGH ZDV QRW DIIHFWHG RU UDWKHU JDLQHG VWLIIQHVV GXH WR SRVWFRPSDFWLRQ LQ WKH
LQLWLDOSDUWRIORDGLQJ

$QDORJXH WR WKH GHYHORSPHQW RI WKH FHQWUH GHIOHFWLRQ WKH GHYHORSPHQW RI WKH OD\HU PRGXOL ZDV
DQDO\VHGZLWKUHJDUGWRWKHH[LVWHQFHRIDQLQLWLDOLQWHUYDOZKLFKFRYHUVWKHPDMRULW\RIWKHWRWDOFKDQJH
DQGD IROORZLQJ LQWHUYDOZLWKDQDOPRVWFRQVWDQWFRXUVH7KLV VKRZHG WREHDSSURSULDWH IRU WKHDVSKDOW
OD\HU DQG WKH VXEJUDGH ZKHUHDV QRW DSSOLFDEOH IRU WKH JUDYHOVDQG EDVH %\ WUHQG WKH QXPEHU RI ORDG
UHSHWLWLRQVFDUULHGRXWLQWKHLQLWLDOLQWHUYDOWHQGVWREHORZHULQVHFWLRQDVLQVHFWLRQ7KLVVXJJHVWVD
PRUHUDSLGGHFUHDVHRIVWUXFWXUDOVWUHQJWKRIVHFWLRQLQFRPSDULVRQWRVHFWLRQ,QJHQHUDOWKHUHVXOWV
VKRZVWDJQDWLRQDW WKHHQGRI ORDGLQJ LQ VHFWLRQZKHUHDV WKHUH LVDFRQWLQXLQJHYROXWLRQ LQ VHFWLRQ
XQWLOWKHHQGRIWKHWHVWLQJ
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)LJ/D\HUPRGXOLRIVHFWLRQDDQGEDVDIXQFWLRQRIQXPEHURIORDGUHSHWLWLRQVQRUPDOL]HGWRWKHYDOXHRI
QRQORDGHGFRQGLWLRQ) N1
















WRWDOGHFUHDVH
RIOD\HUPRGXOXV
DVSKDOW
WRWDOGHFUHDVH
RIOD\HUPRGXOXV
JUDYHOVDQGEDVH
WRWDOGHFUHDVH
RIOD\HUPRGXOXV
VXEJUDGH
GH
FUH
DV
H
6HFWLRQ
6HFWLRQ

)LJ'HYHORSPHQWRIOD\HUPRGXOLLQVHFWLRQDQG
)LJXUHVKRZVDFRPSDULVRQRIWKHGHYHORSPHQWRIWKHOD\HUPRGXOLLQWKHVHFWLRQVDQG7KHWHUP
³WRWDOGHFUHDVH´UHIHUVWRWKHGLIIHUHQFHEHWZHHQWKHXQORDGHGDQGWKHORDGHGSDYHPHQWDIWHUFRPSOHWLRQ
RIWKHWHVWLQJ,QWKHODWWHUFDVHWKHYDOXHZDVHVWLPDWHGE\DOLQHDUUHJUHVVLRQWRPLQLPL]HWKHLQIOXHQFHRI
VFDWWHULQJ YDOXHV 7KH FRPSDULVRQ RI WKH YDOXHV VKRZV WKDW DSDUW IURP WKH JUDYHOVDQG EDVH WKH
GHYHORSPHQWRIOD\HUPRGXOLGRHVQRWIROORZDXQLIRUPWUHQGLQWKHVHFWLRQVDQG7KHUHVXOWVLQGLFDWH
WKDWWKHWKLFNHUDVSKDOWSDYHPHQWLQVHFWLRQLVVXEMHFWWRDPRUHSURQRXQFHGORVVRIVWUXFWXUDOVWUHQJWK
WKDQ WKDWRI VHFWLRQZLWK WKH WKLQQHUDVSKDOWSDYHPHQW ,W LV DVVXPHG WKDW WKHSRVWFRPSDFWLRQRI WKH
XQERXQGOD\HUVLQVHFWLRQFRQWULEXWHGWRWKHLQFRQVLVWHQWGHYHORSPHQWRIOD\HUPRGXOL
&RPSDULVRQRIWKHORQJLWXGLQDOVWUDLQDWWKHERWWRPRIWKHDVSKDOWEDVH
)LJXUHVKRZVWKHUHVXOWVRIWKHPHDVXUHPHQWRIORQJLWXGLQDOVWUDLQDWWKHERWWRPRIWKHDVSKDOWEDVH
7KHYDOXHVJLYHQLQWKHGLDJUDPUHSUHVHQWWKHPD[LPXPYDOXHRIWKHHODVWLFVWUDLQUHVXOWLQJIURPORDGLQJ
ZLWK WKHLPSXOVHJHQHUDWRU) N17KHGDWDKDYHEHHQQRUPDOL]HGWRWKHUHIHUHQFHWHPSHUDWXUHRI
7 &,QEULHIWKHDSSURDFKXVHGIRUQRUPDOL]DWLRQRIWKHVWUDLQLVEDVHGRQFRPSDUDWLYHFDOFXODWLRQV
ZLWKOLQHDUHODVWLFPXOWLOD\HUWKHRU\
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)LJ+RUL]RQWDOORQJLWXGLQDOVWUDLQDWWKHERWWRPRIWKHDVSKDOWEDVHFRXUVHDVDIXQFWLRQRIWKHQXPEHURIORDG
UHSHWLWLRQVIRU) N1LQVHFWLRQDDQGLQVHFWLRQE
7KH IXUWKHU LQWHUSUHWDWLRQRI WKH UHVXOWV LV KLQGHUHGE\ WKH IDLOXUHRI WKH VWUDLQJDXJH LQ VHFWLRQDW
DSSUR[LPDWHO\WRPLOOLRQLPSXOVHVDQGWKHSRVWFRPSDFWLRQRIWKHVXEJUDGHLQVHFWLRQ1HYHUWKHOHVV
WKH DYDLODEOH GDWD DUH VXIILFLHQW WR GHPRQVWUDWH GLIIHUHQFHV LQ WKH EHKDYLRXU RI WKH WZR SDYHPHQWV$V
GHSLFWHG LQ ILJXUH  WKHUH LV D SUHGRPLQDQWO\ OLQHDU SURJUHVV LQ VHFWLRQ  ZKHUHDV LQ VHFWLRQ  WKH
GHYHORSPHQWFDQEHGLVWLQJXLVKHGLQDQLQWHUYDOZLWKLQLWLDOUDSLGJURZWKDQGDQLQWHUYDOZLWKFRQWLQXRXV
GHYHORSPHQW

)LJXUH  VKRZV WKDW WKH LQFUHDVH RI VWUDLQ IURP  WR DSSUR[LPDWHO\  PLOOLRQ LPSXOVHV DPRXQWV WR
PPLQVHFWLRQZKLOHLQVHFWLRQLQWKHVDPHLQWHUYDO WKHYDOXHVLQFUHDVHE\PP
$VH[SHFWHG WKHVWUDLQRI WKHZHDNHUFRQVWUXFWLRQ LQVHFWLRQPHDVXUHGEHIRUH ORDGLQJ LVRQD
ORZHU OHYHO WKDQ LQ VHFWLRQ  ZLWK WKH VWURQJHU FRQVWUXFWLRQ 7KHUHIRUH WKH LQFUHDVH H[SUHVVHG DV D
SHUFHQWDJHGLIIHUVOHVVEHWZHHQERWKVHFWLRQVWKDQWKHLQFUHDVHDVDQDEVROXWHYDOXH

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
)LJ'HYHORSPHQWRIORQJLWXGLQDOVWUDLQPHDVXUHGDWWKHERWWRPRIWKHDVSKDOWEDVHFRXUVHLQVHFWLRQVDQG
FRQVLGHUDWLRQRIWKHLQWHUYDOIURPWRPLOOLRQLPSXOVHV
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6XPPDU\DQG&RQFOXVLRQV
7ZR IXOOVFDOH IOH[LEOH URDG SDYHPHQWVZHUH VXEMHFWHG WR FRQWLQXHG VLPXODWHG KHDY\ YHKLFOH WUDIILF
ZLWK WKH DLP WR FDXVH VWUXFWXUDO IDLOXUHZKLOH FDSWXULQJ WKHGHYHORSPHQWRI WKH VWUXFWXUDO FRQGLWLRQ ,Q
FDVH RI WKH ZHDNHU WHVW VHFWLRQ ZLWK D WKLQQHU DVSKDOW SDYHPHQW LQGXFLQJ IDLOXUH ZDV DFKLHYHG $
VWDJQDWLQJ GHWHULRUDWLRQ DV ZHOO DV ERWWRPXS FUDFNLQJ LQ WKH DVSKDOW EDVH FRXUVH ZDV REVHUYHG 7KH
ORDGLQJ RI WKH VWURQJHU VHFWLRQ ZLWK DQ DGGLWLRQDO DVSKDOW ELQGHU FRXUVH KDG WR EH FDQFHOOHG EHIRUH
FRPSOHWHIDLOXUHZDVDFKLHYHGGXHWRWHFKQLFDOUHDVRQV
7KH DQDO\VLV RI WKH VWUXFWXUDO SHUIRUPDQFH ZDV EDVHG RQ WKUHH SHUIRUPDQFH LQGLFDWRUV 7KH FHQWUH
VXUIDFH GHIOHFWLRQ UHSUHVHQWLQJ WKH EHDULQJ FDSDFLW\ RI WKH SDYHPHQW WKH OD\HU PRGXOL GHULYHG IURP
EDFNFDOFXODWLRQ RQ EDVLV RI WKH PHDVXUHG GHIOHFWLRQV DQG WKH ORQJLWXGLQDO VWUDLQ DW WKH ERWWRP RI WKH
DVSKDOWEDVHFRXUVHDVPHDVXUHGZLWKVWUDLQJDXJHV+DYLQJUHJDUGWRWKHHDUO\LQWHUUXSWLRQRIORDGLQJLQ
WKH VWURQJHU VHFWLRQ WKH IROORZLQJ FRQFOXVLRQV ZHUH GUDZQ &RQFHUQLQJ WKH EHDULQJ FDSDFLW\ ERWK
SDYHPHQWVVKRZHGDVLPLODUYDOXHRIWKHLQFUHDVHRIWKHFHQWUHGHIOHFWLRQH[SUHVVHGDVDSHUFHQWDJH,Q
FRPSDULVRQ WR WKH FHQWUH GHIOHFWLRQ WKH WRWDO LQFUHDVH RI WKH ORQJLWXGLQDO VWUDLQ UHODWHG WR WKH XQORDGHG
FRQGLWLRQ VKRZV WR EH VLJQLILFDQWO\ KLJKHU LQ WKH ZHDN SDYHPHQW WKDQ LQ WKH VWURQJHU SDYHPHQW 7KH
GHYHORSPHQWRIWKHOD\HUPRGXOLXQGHUORDGLQJVKRZHGQRXQLIRUPWUHQG,WZDVFRQFOXGHGWKDWWKHFKRLFH
RIWKHSHUIRUPDQFHLQGLFDWRUH[HUWVDVLJQLILFDQWLQIOXHQFHRQWKHHYDOXDWLRQRIWKHVWUXFWXUDOSHUIRUPDQFH
7KHFRPELQDWLRQRIVLQJOHSHUIRUPDQFHLQGLFDWRUVVHHPVWREHEHQHILFLDOIRUDFRPSUHKHQVLYHHYDOXDWLRQ
RIWKHVWUXFWXUDOSHUIRUPDQFH
7KHGHVLJQRI IOH[LEOH URDGSDYHPHQWV LV DPRQJRWKHU WKLQJVEDVHGRQ WKHSULQFLSOH WKDW WKH UDWHRI
VWUXFWXUDOGHWHULRUDWLRQGHSHQGVRQ WKH WKLFNQHVVRI WKHDVSKDOWSDYHPHQW$FFRUGLQJ WR WKLVSULQFLSOHD
KLJK UDWH RI LQLWLDO GHWHULRUDWLRQ ZDV REVHUYHG LQ WKH ZHDN SDYHPHQW DQG D ORZ UDWH LQ WKH VWURQJHU
SDYHPHQW$VLQWKHZHDNSDYHPHQWWKHSODVWLFGHIRUPDWLRQRIWKHVXEJUDGHKDVSUREDEO\FRQWULEXWHGWR
WKH UDWH RI GHWHULRUDWLRQ LQSDUWLFXODU LQ FDVHRI WKH KRUL]RQWDO VWUDLQ DW WKHERWWRPRI WKH DVSKDOW EDVH
FRXUVHYDOLGDWLRQRIWKHUHVXOWVLVUHFRPPHQGHG
$IROORZXSSURMHFWZDVLQLWLDWHGWRFRQWLQXHWKHORDGLQJRIWKHVWURQJHUWHVWVHFWLRQDQGDQDO\VHWKH
UHFRYHU\RIWKHEHDULQJFDSDFLW\LQORDGLQJLQWHUUXSWLRQV:LWKLQWKHVFRSHRIIXWXUHDFFHOHUDWHGSDYHPHQW
WHVWLQJ DW WKH )HGHUDO +LJKZD\ 5HVHDUFK ,QVWLWXWH WKH DQDO\VLV RI WKH VWUXFWXUDO SHUIRUPDQFH RI URDG
SDYHPHQWV ZLOO EH SXUVXHG LQ YLHZ RI OLIHF\FOH DQDO\VLV DQG PLQLPL]LQJ PDLQWHQDQFH FRVWV DPRQJVW
RWKHUV
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